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These llethod of (^ration sheets aade froa *<^502172 Issue 12* 

llETHCD OF OPBRATIOH. 

Por T-502164, T-502951 and T-512389* 

SELEOTOB CIBCUIT 

Inooming fron Hey Indioator Inooalng frooi Fall Hechanloal Four party Semi- 
seleotive Bl 2 iglng>Fanel Wscthiae Switching System* 

mStQlWL 

1. HTOPOSE OF OIBCmi. 

r 

1*1 This oiroult Is used to establish a oonneotlon from a manaal 
offioe to a maohlne switching office, or from a maohlne switching 
office or sender tandem center to another maohlne switohlxig office*; 

2. woRTriWR i.iin»pa 

2*1 This circuit has an asternal pulsing loop resietanoe of 1486 ohms 
wail ana* The maxiiwaB external loop for trunk supervision is 1200 
ohms* The maxlmtSB external loop for stgaervislon to the called sub- 
scriber is 900 Ohms* Minlnnan truOk leak 30000 ohsui wlnlwas subscrib- 
er's line leak 10000' dass* 

OPERITIOH 

s* rmfL9fs%. 

The principal foaiationa of this eireslt ore as follows} 




3*1 Seleotion of proper idle final selector* 

3*2 Signalling the oalled suhsoriber. 

3*3 Bstabllihittg the talking ooBneetiosu 

3*4 Betumlng to nennal* 

4. cjmiwrf.oAwsa 

4*1 When used in ooaJimotioB with a waniial office this circuit func- 
tlona with kqr indioator oirooits and final eeleotors* Vhen used in 
ooajwttotlon with aadilna wvitdiing offioe,- this eireuit fonotions with 
distriot or offioe and final seleetors* 
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When this trunk is seised hy a trunk selector in the mamial offiee« 
or by a district or office selector in the oaohine switching office, or 
sender tandeiB center, the (L) re!^ operates, due to the closure of the 
fundamental circuit, as follows; Battery throu^ inner winding of the 
(L) relay, lower outer contact of cam T, upper inner contact of cam S, . 
(T) compensating resistance, over tip of line throuefh the associated 
sender circuit, back over ring of the line, (B) ccnapensatlng resistance, 
top inner and bottom outer contaets of cam B to ground. The (L) relay 
operated also locks ^ throuf^ its inner winding. The (L) relay oper- 
ated causes the switch to advance to position #2» 


With the sequence switoth in position 2, the TXP mogaet operates. 

The UP magnet is held operated under wmtrxA of the (L) relay, and 
causes the seleotor brudh rod to move upeard, earrylng the eoBButator 
brush over the 1 eonsmtator aegsents. Ground is oonneeted to eaoh 
ment of the oonanatator, as the brush wipes over it^ time sending pulses 
over the ftodamemtal oireult. The (L) relay is held operated and the 
(STP) relay in the sender oirouit is suooesaively ahort-eirouited, eana- 
ing it to relaase and reoperate, until a suffioient nosber of pulses to 
satisfy the oounting releye in the srader oirouit tor incoming bruih 
seleotioa have been sent. The fundamental circuit is then opened in 
the sender circuit, releasing the (L) relay. The (L) relay released 
causes the switch to advance to poeitioa 3. With the eeqoanoe switch 
in position 3, the Til magnet is mergised, rotating the trip rod in 
position to trip the proper multiple brush with the next xqpward move- 
ment of the brush rod. The (L) relay operates throui^ the fundamental 
oirouit as described in paragre^ph 5, advancing the switch to position 4. 


The (li) relay is held operated and the UP magnet is energized in 
the same maimer as described in paragraph 6. The seleotor brush rod 
again moves upward and the rotated trip finger of the trip rod exigages 
with the trip finger of the multiple brush, tripping the brush, sfcioh 
allows its contacts to make with the bank terminals. if|l,the seleotor 
moves uxjward, carrying the ooicnrutator brush over the B Comnutator seg- 
ments, grottod is intermittently connected to the tip side of the funda- 
mental oirouit, holding the (L) relay operated through the lower outer 



» 
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oontaet of cam S« aod tlM loeer iimer oontaot of earn T, 'but euooesBiyely 
^ort->olraaitiiig the sender (STP) relay* wMch releases and reoperates* 
"running down" the sender counting relays. When sufficient pulses have 
been sent bach to satisfy the sender* for incoming group selection* the 
fundamental circuit is opened in the sender oircxiit* releasing the (L) 
relay* whi(^ advances the sequence switch to position 5. With the se- 
quence switch in position S* the (L) relay operates* advancing the se- 
quence switch to position 6. The selector grotq> register operates for 
ISG count purposes vdien the sequence switch reaches position 5 l/2» dur- 
ing its advance. 

8. THOHK HPHTiaG. 

If the tripped brush has aade contact with an idle trunh* the (L) 
relay releases as the switch advances to position 6* and ground throu£^ 
the uijper outer and lover outer contacts of cam K is connected to the 
sleeve of the truzik making the trunk test busy. If the tripped sleeve 
brush has made contact with the sleeve terminal of a 'busy truzik the (L) 
relay is held operated as the switch advances to position 6. The (L) . 
relay operated with the sequence switch in position 6* energises the UP 
magnet* The UP magnet energised* causes the selector brush rod to trav- 
el iQMard* wiping the springs of the tripped brudi over the bank termin- 
als of the group. When an idle trunk is found as indicated* by no 
ground connected to the 8 terminal of the trunk multli)le* the holding cir- 
cuit throng the inner winding of the (L) relay is opened. The (Li relay* 
however* will not release inaediately* since a circuit is closed from 
batteiy* through the outer winding* lover outer and upper inner contacts 
of cam Q* C oomautator segments and brudh to ground. 

8.1 "C" CflMimTATOR ROTE 

The adjustment of the C coinmxtator brush with relation to the 
tripped brush* is such that it does not break contact with the C 
oommutator segment until slightly after the holding oiroiiit through 
the inner winding of the (Li relay is opened by the sleeve brush, 
leaving the busy tezninal and making- oontaet with the S terminal of 
an idle trunk. The HP magnet therefore* remains operated, and the 
selector -rod travels xtpeard* xmtil the brushes are carried si Ightly 
above the csater of the eeleoted trunk terminals* allowing the lock- 
ing pawl to enter a notch on the rack attached to the bzush rod. 

It this time the holding circuit through the outer winding of the (Li 
relay is opened* at the C ooBBautator* relaaaing the (L) relay. The 
(L) relay released* (a) diseonnecta ground frosi the commutator feed 
bar "G", (b) deenergises the UP magnet* dropping the selector rod 
into place* centering the brush on the bank terminals* (oi inraediate- 
ly eonnecte a te mporary busy ground to the Sterminal of the selected 
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trunk, thus holding it busy to other hvmtlag aeleotors until the 
switch advances to position 6 3/4, This circuit is frcm ground, 
both outer contacts of cam K, break contact of the (L) relay,- 
upper contacts of cam 1 to the S ternsinal of the trunk, (al ad- 
vances the switch to position 7, from battery, winding of the B 
magnet, lower outer contact of cam B, break contact of the (Li 
relay, to ground, ?Shen the switch reaches position 6 3/4, dxiring 
its advance, a permanent busy ground is connected to the S termin- 
al of the selected trunk, through the lower outer and upper inner 
contacts of cam I to the S terminal. Luring trunk huntizig in 
position 6 only, commutator feed ground is supplied through one 
of the make contacts of, and under control of the (L) relay, 
through the upper outer and lower inner contacts of cam E, which 
prevents the reoperation of the (L| relay by the closing of a 
circuit between the C ccsamutator brush and se^ent on an overflow 
of the selector, or as it drops into place, 

6,2 The (L) relay operates with the switch in position 7, from 

battery through its inner winding lower contacts of cam T, outer 
contacts of cam I, to ground, and is held operated by battery 
through its inner winding, contacts of cam H, make contact of the 
(L) relay. Inner contacts of cam G, over the ring aide of trunk 
to ground In the final circuit. The (L) relay operated, advances 
the switch to position 8, 

SELSCTIOB BEYOBD 


When the switch reaches position 8, a circuit is closed through the 
final line. relay, throu^ the associated sender. The final circuit 
then satisfies the sender for final brush, final tens and final unite 
selections, and tlien advances, opening the holding circuit through the 
inner winding of (Lj relay, which releases. The release of the (L) re- 
lay advances the switch to position 9. 

10. IKCQlEUfG ALVAUCE 

With the switch in position 9, tae (L) relay awaits the closure of 
the fundamental cirouit in the sender. When this is made the (L) relay 
operates. The (L) relay operated advances the switch to position 11. 
When position 9 3/4, is reached, dtu'lng the advance of the s^^d tch, the 
outer and inner windings of the (L) relay are connected in parallel, 
increasing the current flow throii^ the sender to insure the operation 
of the sender polarized relay over a long loop. For this purpose, 
position 10 is passed by to give increased time for this polarized re- 
lay to operate. As the switch advances out of position 10, the (L) 
relay releases. 
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11* TRUNK CLOSORE 

^ < 11*1 INCOMINS PROM KEY INDICATOR f"L«* WIBIHG). 

Vlth the sequence switch in position 11, the incoming awaits 
trtmlc closure* The circuit is closed from an "A" operator's cord 
in the distant office* operating the (A) relay (B361) irtiioh in 
turn operates the(P) relay. The (U) relay operated* locks under 
control of cam 7* during the tine the sequence switch is in posi- 
tion 11* and also causes the (L) relay to operate* The (L) relay 
operated* advances the sequence switch to position 12* 

11*2 INCOMING EROM m.CHlllE SWITCHING OFFICE WITH 900-1500 OHM FUHDA- 

ICNTAL GIBING). 

With the sequence switch in position 11* the incoming awaits 
trunk closure in the district circuit in the distant office* %hen 
the closure is made* the (A) relay* {B144} operates* The (A} re- 
lay operated, operates the (L) relay* The (L) relay operated* 
looks up to ground through the outer contacts of cam I. The (L) 
relay operated advances the switch to position 12. 

11.3 nRUm'-Dnya CTLY 07 IKDIBEOTLY oh SENDER TANDEM CBHTER ("IT' WlBlKGl* 

The (A) relay operates in position 11* as described in para- 
graph 11*2* The (a) relay operated operates the (D) relay. The 
(B) relay operated looks up and operates the (L) relay* The (L) 
relay is held operated* advancing the switch to position 12* 

11*4 As the switch moves out of position 11* during its advance 

the holding circuit for the (A) relay at cam P is transferred from 
the lower outer to the lower inner contacts of cam P. In case the 
fundamental circuit is momentarily opened while the apparatus at 
the sender tandem center is advancizig from its selection beyond 
position* or in case the (A) relay "CHATTERS*’ on a long loop* the 
(A) rel^ which is slow in releasing* holds the (B) relay operated* 
In case the opening of the fundamental circuit is prolonged* and 
the (A) relay releases* the (B) rel^* which is slow in releasing* 
maintains the circuit throt^h its make contact* operating the (A) 
relay, as soon as the fundamental c irouit closes* 
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12. RIHSim 

12,1 GROUPS 0 AID) 2 

When the sequence switch advanced to position 12, with the 
selector brush in either groi^ 0 or 2, or any one of the groups, 
not associated with the P conniatator the (L) relay releases. 

The (Ii) relay released, operates the (PU) relay. The (PU) relay 
operated is held operated from battery through its winding thru 
the make contact of the (PU) relay,' lower contacts of cam J, 
break contact of the (R) relay, make contact of the (B) relay, 

(L and It wiring) or, make contact of the (A) relay, (B144) F and 
H wiring) to ground. The operation of the (PU) relay causes the 
sequence switch to advance to position 13. With the switch in 
position 13, ringing current for the ”one bell" code is connected 
to the line, over the (R-1) ringing lead, to the called sub- 
scribers' loop and sub set to ground. Tlte (R) relay is marginal 
and does not operate loitil the receiver is removed from the switch- 
hook, 

12.§ GROUPS 1 ARI) 3 



« 


When the eequenco switch is advanced to position 12, with the 
selector brush in either group, 1 or 3, the (L) relay is held 
operated. With the secjaence switch in position 12, and the se- 
lector, bmish in the 1 and 3 groups, the (PU) relay awaits ground 
through a pick-up interrupter. This interrupter is definitely 
timed to connect ground to the winding of the (PU) relay imiM- 
diately, before the closure of the first ringing Interval of the 
"two bell" oode, over the (R-2) lead. This prevetns the false 
ringing of a subscribers* station, where the ringing signal is 
"one bell" at one second intervals. The (FU) relay now operates 
throu^ the pick-up internipter to groiaid. The PU relay is now 
held operated under control of the J, M, and N cams and the se- 
quence switch advances to position 13. Tiith the sequence switch 
in position 13, the (L) relay is still held operated, continuing 
the advance of the sequence switch to position 14, As the switch 
passes out of position 13, the (L) relay is held operated from 
battery, inner winding, lower contacts of cam H. make contact of 
the (L) relay and both outer contacts of cam 1 to ground. As the 
switch advances out of position 13 l/2, the (L) relay is held 
operated from battery, inner winding contacts of cam H, make con- 
taots of the (L) relay, upper contacts of cam L, make contact of 
the (PU) relay, x^x>^r outer contact of cam K to ground. With the 
switch in position 14, the (PU) relay is held operated tuider con- 
trol of the (R) relay and ringing current for the "two bell" code 
is connected to the line over the (R-2) ring lead. 
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13. AUDIBLE EIRGINQ TONE 

Riuging current passes throu£^ the .02 mf condenser, both outer Icon- 
tacts of can C. winding of the S relay, 7-8 winding of the repeating coil 
to battery producing an audible ringing tone which is transmitted bade 
to the calling subscriber. 

14. GALLED SHRSCRIRER AWSWRRS 

With the sequence switch in position 13, the renoval of the receiver 
from the switchhooh will shunt the ringing, and 48 volt battery circuit 
through the transmitter, thereby increasing the current flow through 
the (R) relay, operating it. The (R) relay operated, releases the (PU) 
relay by opening circuit at the break contact of the R relay. The (lU) 
relay released, with the switch in position 13, operates the (L) relay. 

The (L) relay operated, advances the switch to position 14. As the 
switch advances out of position IS, the (L) relay releases. When posi- 
tion 14 is reached the switch continues its advance to position 15. The 
(HJ) relay released with the switOh in position 14, operates the (S) 
relay. The (S) relay operates from battery throu^^ the winding of the 
relay, outer contacts of cam C, break contact of the (FU) relay, lower 
contacts of cam (Q), ring side of the line, the called subscriber's lot^ 
and sub-set, tip o^ the line, lower contacts of cam F to generator ground. 
The (S) relay operated perfonas nd xiseful function at this tine. Ihen 
position 14 1/2 is reached, the lower outer Contact of cam F is opened, 
and the circuit is transferred through the tgpper outer contacts of cam 
F, throu^ the 3-4 winding of the repeating coll to ground. The (L) re- 
lay operates from battery throu^ its inner windingi upper inner and 
lower outer contacts of can E to ground* The (L) relay operated, ad- 
vances the switch to position 16* 

16. SqPER7IS10H LREgTHDRg IS USED AS IHCOMIHG FROM KEY IKDICATQR (**!■* WIRIHG). 

As the sequence switch advances out of position 15, (A) the (S) relay 
is held operated the talking circuit to the subscriber's set. The (S) 
relay operated, dbunts the 12000 obm winding of the (a) relay (B361). 

!Ihi8 increases the flow of current, throu^ the supervisory relay in the 
distant operator's cord circuit, operating it and extinguishing the super- 
visory lamp. The (A) relay remains operated from battery and ground in 
the distant operator's cord circuit. l 

16. OVERFLOW SIGHAL 


When the sequence switch advances to position 17, due to all trunks 
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in the final being busy, a oirouit is closed from the overflow inter- 
rupter, flashing the (sj relay. Flashing of the (S) relay causes the 
corresponding intermittent removal of the shunt around the 12000 olm 
winding of the (A) relay, thereby decreasing and Increasing the cur- 
rent flow, through the supervisory relay in the distant "A" operat- 
or's cord circuit, resulting in the flashing of the calling supervi- 
sory lamp, as a signal to the operator that all tranks are busy, 

17. SDPEEYISIOH WHEN THIS dRCUlT IS USED AS AH IHCOMIHG FROM A M6.CH1BE 
SfflTCHIUG OFFICE OR SEUDER TAHDEM CEMTER fTT AM) **H" T'lBIMGl 

As the sequence switch advances out of position 15, (a) the (S) 
relay is held operated over the talking oirouit, through the subscrib- 
er's set, (b) the (a) relay (B144) is held operated. With the (S) and 
(A) relays operated, and the sequence switch in position 16, the (PIT) 
relay operates. The (FQ) relay operated, transfers the circuit of the 
(a) relay, thus reversing the battery and ground over tip and ring of 
the trunk, causing the operation of the polarized relay in the dis- 
trict circuit, which in turn causes the operation of the charge relay 
in that circuit. 

18 . DlSOOinSEOTIOR 

18.1 IHCOMIHG raoit KEY IMDl GATOR 

When this circuit is used as an incoming circuit from a key 
indicator, and the receiver at the called station is replaced 
on the siritohhook, the (S) relay releases. The (S) relay re- 
leased, removed the shunt fr<m the 12000 ohm winding of the (A) 
relay, causing a decrease in the current flow to the calling 
supeirvisory relay in the distant operator's cord circuit, caus- 
ing it to release and a consequent relisting of the associated 
calling supervisory lamp as a discouneot signal to the operator. 
When the calling plug of the (A) operator's cord circuit is re- 
moved from the outgoing multiple jack at the distant office, 
the (A) relay releases. The (A) relay released, releases the 
(D) relay, in turn releasing the (L) relay. The (L) relay re- 
leased, advances the switch to position 18. With the sequence 
switch in position 18, the D magnet energizes. The D magnet 
energized disengages the looking pawl from the selector rod rack, 
and causes the selector rod to be lowered to normal, resetting 
the trip brush. With the selector rod normal, the sequence 
switch advances to position 1. 
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ISCOMIKG FROM lUgllJiE SVvlTCHIHG 


VS?hen this circiiit is used as an inooming from a machine switching 
office* or sender tandem center* the replacement of the receiver on 
the switchhoolc at the called station* releases the (S) relay* / The 
(S) relay released* releases the (Puj relay* So father functioning 
of the Incoming circuit takes place until it is released by the ad- 
vance of the associated circuit as a restilt of the replacement of 
the receiver on the switchhook at the calling station* ihen this 
circuit is released by the associated district circuit the (A) re- 
lay releases* The (A) relay released, releases the (P) relay* The 
(D) relay released* releases the (L) relay* returning the oirovilt 
to normal* 


19. OVERPLOt> 


19*1 ISCOMISG FROM KSY IHDlGA’.'OR 


Should all final trunks in a group be busy &t the time of trunk 
hunting* with sequence switch in 'position 6* as described in para- 
graph 8* the (L) relay will be held operated by ground from the 
busy sleeve terminals* thus causing the selector rod to continue 
iqward until the multiple brush makes contact* with the overflow 
terminal at the top of the grotq>* as the sleeve of the overflor 
terminal is open* the (L) relay releases* advancing the sequence 
switch in position 7 as described in paragraph 8* The (L) relay 
operates with the sequence switch in position 7 and advances che 
sequence switch to position 8 as described in paragraph 8* As the 
sequence awitoh advances out of position 7* the (L) relay releasee* 
since the ring side of the circuit is open* The (L) relay released, 
advances the switch to position 9* In position 9* reversed battery 
and ground are conneoted to the tip and ring of the trunk, to ad- 
vance the sender to the overflow position* through the inner wind- 
ing of the (L) relay* idiioh operates* The (L) relay operated* ad- 
vances the switch to position 11* In position 11* the (A) relay 
operates over the fundamental oirouit* in turn operating the (S) 
relay whioh loske through its make oontaot to ground through the 
lower oontaot of cam V* The (D) relay operated* closes a oircuit* 
through the inner winding of the (L) relay* which operates* in turn 
advancing the switch to position 12* In position 12* grorW through 
the Z oongsatator brush and segment* advances the swltoh to position 
17* In position 17* a oirouit is closed* through the (s) relay* 
operating and releasing the (S) relay throu^ the make and break 
of the interrupter oontaots. The operation and release of the (S) 
relay* short-oirouita the 12*000 ohm winding of the (Aj relay* 
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causing the sv5>ervi3ory laajp in the cord circuit to flash as a 
■busy signal. UShrai the plug of the cord is removed from the 
trunk Jack at the distant end. the (a) relay releases, in turn 
releasing the (D) relay. The (D) relay released, releases the 
(I) relay, advancing the switch to position 16. In position 16, 
the 1) magnet is operated, returning the selector to normal. %hen 
the- selector reaches normal, groxuid through the Y oonmitator 
brush and segment, returning the switch to position 1 or normal. 


When the circuit is used as an incoming selector from a full 
mechanical office and goes to overflow, the switch advances to 
position 9 and reversed battery and ground are sent back over the 
tx*unk, advancing the associated sender and district circuits to 
the overflow position, and operating the (L) relay idiich advances 
the switch to position 11. As the district oirouit advances to 
its overflow position, trunk closure is mofsentarily made, (oper> 
ating the (A) relay, ae described in paragraph 11.2), operating 
the (L) relay and advancing the switch to position 12 as des- 
cribe in paragraph 11.3. !Fhe (A) relay releases when the district 
reaches its overflow. As the switch advances out of position 11, 
the (L) relay releases, since the circuit throT:gh the P commutator 
is open. The (FQ) relay operates with the switch in position 12 
as described in paragraph 12 and is held operated, advancing the 
switch to position 13 as described in paragraph 12. OJie (PU) 
relay releasee, when the switch advances from position 12. With 
the switch in position 13, no ringing current is oozmeoted to 
the ring, since the (PU) relay is normal. The (L) relay oper- 
ates with the switch in position 13. The (L) relay operated, ad- 
vances the switch to position 14. The (L) relay operates in 
position 15, advancing the switch to position 16. As the switch 
advances out of position 15, the (L) relay releases, continuing 
the advance of the switch out of position 16. In position 17 
ground through the armature advances the switch to position 18, 
'Where it is restored to normal, as described in paragraph 18.2. 

20. TELL TALE 

During seleotions in position 2. 4 or 6, there are possibilities of 
the UP magnet failing to release. The bnish rod then continues upwards 
until the Z brcMh makes contact with the X coomatator segment at the 
top of the bank. Such a condition could be caused by a grounded commu- 
tator, failure of the (L) relay to release, or failure of the fundamental 


r 
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to open In the sender* spring adjustment eto* ?<hen the X commatator brush 
makes oontaot with the X eomatator segment*> with the switch in position 
2y 4* or 6 and the (L) relay fails to release, the switch advances to 
position 3* 5 or 7, releasing the (L) relay* During the time the select- 
or rod is moving iqnsard, in position 2 or 4 the A or B ccmniatator sends 
pulses baok to the sender* ^miming down" the sender counting relays* 
for incoming selections and possibly for final selections* If the (L) 
relay does not release when the switch advances out of position 2* 4 or 
6* the switch continues its advance to position 12, under control of 
ground* through the malce oontaot of the (L) relay* and also through the 
Z oonmutator* through the outer dontaots of cam B* As the switch passes 
through position 9* battery is eoxmeoted through the fundamental ring* 
as described in paragraph 10* operating the sender overflow relay as 
described in paragraph 19*2. If the (L) relay releases when the switch 
advances out of position 2* or 4* it reoperates over the ftoidamental 
circuit* closed throu^ the sender in one of its inocmlng or final selec- 
tion positions* advancing the switch to position 4* or 6* the X commutator 
continuing its advance to position 5 or 7. in position 5* the (L) relay 
reoperates over the fundamental circuit* advancing the switch to position 
6* the X oonnutator continuing its advance to position 7. With the switch 
in position 7* the<L relay operates as described in mragraph 6, advanc- 
ing the sequenoe switch to position 6* the X comnutator continuing its ad- 
vance to position 9* In x>osltion. 9* the (L) relay reoperates over the 
fundamental circuit* as described in paragraph 10, advancing the switch 
to position 11* operating the overflow relay* as described in paragraph 
19*2* With the switch in position 11* the (a) relay finds a closure 
through the district* operating the relay* and advancing the switch to 
position 12, in turn operating the (FD) relay* advancing the switch to 
position 13* The (lU) relay releases in position 13* and the (L) relay 
reoperates and advances the switch to position 14* where the (L) relay 
releases* causing the switch to advance to position 15, In position 15* 
the (I) relay reoperates* advanoing the switch to position 16* releasing 
the (I) relay* the X oosssutator continuing its advance to position 18* 
^here the circuit is restored to normal by the Y commutator* 
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